Absence of MHC class II antigen expression in trophoblast cells results from a lack of class II transactivator (CIITA) gene expression.
Although the mechanism(s) underlying the failure of the maternal immune system to reject the semiallogeneic fetus have not been clearly defined, the absence of MHC class II antigen expression by fetal trophoblast cells very likely plays a critical role in the maintenance of normal pregnancy. However, the regulation of class II antigen expression in trophoblast cells is poorly understood. Class II transactivator (CIITA) is a transacting factor that is required for both constitutive and IFN-gamma-inducible class II gene transcription. In this report we demonstrate that the inability of trophoblast cells to express class II antigens is due to a lack of CIITA gene expression. Trophoblast cell lines derived from human, mouse, and rat do not express CIITA, and expression is not inducible by IFN-gamma. The absence of CIITA gene expression in trophoblasts treated with IFN-gamma does not result from a defect in the IFN-gamma receptor or the JAK/STAT pathway, because the classical IFN-gamma inducible gene encoding the guanylate-binding protein is expressed. Transfection of CIITA expression vectors into trophoblast cells results in activation of class II promoters, endogenous class II mRNA expression, and subsequent expression of class II antigens on the cell surface. In contrast, class I mRNA is not expressed in human trophoblast cells transfected with CIITA expression vectors. Thus, trophoblast cells contain all of the DNA binding factors necessary for class II transcription, and ectopic expression of CIITA is sufficient to activate class II, but not class I expression. The failure of trophoblast cells to express CIITA, and therefore class II antigens, provides a potential mechanism by which the fetus is protected from the maternal immune system during pregnancy.